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radio communication set 



(57) An AGC circuit is formed such that it appropri- 
ately controls the amplification factor of a gain control 
amplifier 7 on the basis of in-reception electric field 
intensity. Both time and cycle of in-reception electric 
field intensity measurement and cycle of control of in- 

FIG.l 



reception electric field intensity measurement by feed- 
ing back the measurement time and cycle data are 
changed. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to radio com- 
munication sets, radio communication systems and 
automatic gain control methods for radio communica- 
tion sets. 

[0002] Conventional mobile radio transmit- 
ting/receiving sets such as portable telephone sets 
adopt AGC (automatic gain control), i.e., a method of 
automatically controlling the amplification factor (i.e., 
gain) in a received signal amplifier on the basis of 
changes in in-reception electric field intensity. In the 
AGC, it is necessary to avoid that the amplitude of a 
desired received signal or the like erroneously follows 
up level variations provided by the demodulation or 
changes due to the effects of multi-pass fading. Accord- 
ingly, injhe prior art AGC usually average in-reception 
power level in an appropriate time is calculated for exe- 
cuting the gain control on the basis of the calculated 
power level. 

[0003] This is so because a sufficiently long time 
interval of control is provided with respect to the demod- 
ulation rate on the basis of the average in-reception 
power level, data signal contained in the amplitude com- 
ponent may not be correctly received depending on the 
demodulating system. Also, unless sufficient robust- 
ness provided with respect to fading variations, stable 
receiving performance can not be obtained. 
[0004] The prior art AGC can be directly applied 
without any problem to well-known TDMA system, 
because in this system the channel is used on a time 
division basis to avoid interference with other channels. 
On the other hand, CDMA system has a character that 
it allows interference with other channels. Therefore, vir- 
tual noise results from signals transmitted on the other 
channels. Besides, virtual noise variations result from 
other channel signal level variations. That is, the CDMA 
system has a character that noise is always present and 
varied, and therefore the prior art AGC can not be 
directly applied to this system. 

[0005] Some conventional systems for receiving a 
plurality of different radio channel data have a function 
of monitoring in-reception levels of the other channels 
than the channel, on which data is being received. This 
function is provided for the purpose of retrieving for a 
better available communication channel than the chan- 
nel in use in communication at an appropriate frequency 
and switching the prevailing channel over to a better 
channel, if any, thus always maintaining the best com- 
munication state. 

[0006] In this case, a receiving set having only a 
single receiving circuit system has to monitor the other 
channels by tentatively interrupting the communication 
on the communication channel in use. The monitoring 
time is thus desired to be as short as possible. The 
longer the monitoring time, the longer is the time of 



interruption of the communication on the prevailing 
communication channel, and the communication effi- 
ciency is degraded. 

[0007] It is conceivable to provide two receiving cir- 
5 cuit systems so as to be able to monitor the other chan- 
nels without interrupting the communication on the 
prevailing communication channel, in many cases, how- 
ever, it is undesired to adopt this construction from the 
standpoints of reducing the size, the weight, the price 
w and the current consumption of the receiving set. 

[0008] As discussed above, appropriate automatic 
control of the gain in the receiving unit and communica- 
tion channel monitoring without excessively deteriorat- 
ing the communication efficiency of certain 
15 communication are opposite functions to each other. 

SUMMARY OFTHE INVENTION 

[0009] The present invention was made in order to 
20 overcome the drawbacks described above in the prior 
art, and it has an object of providing a radio communica- 
tion set, a radio communication system and an auto- 
matic gain control method for a radio communication 
set, which can prevent excessive communication effi- 
25 ciency deterioration by appropriately executing commu- 
nication channel monitoring and automatic gain control 
in receiving unit. 

[0010] According to an aspect of the present inven- 
tion, there is provided a radio communication set com- 

30 prising measuring means for measuring in-reception 
electric field, intensity of signals transmitted from base 
stations of a first and a second telephone system differ- 
ent in communication system from each other, data 
transmission and reception being made between the 

35 radio communication set and the base station of either 
the first or second telephone system selected on the 
basis of the result of measurement in the measuring 
means. 

[0011] The first telephone system is based on 
40 CDMA system, and the second telephone system is 
based on a system different from the CDMA system, 
the telephone system different from the CDMA system 
is based on TDMA system. 

[0012] According to another aspect of the present 
45 invention, there is provided a radio communication set 
comprising receiving means for receiving radio signal, 
measuring means for measuring in-reception electric 
field intensity in a predetermined measuring time, and 
automatic gain control means for controlling the amplifi- 
so cation factor of the receiving means on the basis of the 
in-reception electric field intensity measured in the 
measuring means. 

[0013] The radio communication set further com- 
prises switching means for switching the communica- 
55 tion channel in use on the basis of the in-reception 
electric field intensity measured in the measuring 
means, the measuring time being set on the basis of the 
communication channel selected by switching in the 
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switching means. The in-reception electric field intensity 
measured in the measuring means is an average of a 
plurality of in-reception electric field intensity values 
obtained in the measuring time. At least one of a plural- 
ity of radio communication systems is selected on the 5 
basis of the in-reception electric field intensity meas- 
ured in the measuring means. The measuring time is 
set on the basis of the selected one of the plurality of 
radio communication systems. The r predetermined 
number is set on the basis of the selected one of the 10 
plurality of radio communication systems. 
[0014] According to other aspect of the present 
invention, there is provided a radio communication set 
comprising receiving means for receiving radio signal, 
measuring means for measuring in-reception electric 75 
field intensity in a predetermined measuring time, 
selecting means for selecting a radio communication 
system to be used on the basis of the in-reception elec- 
tric field intensity measured in the measuring means, 
setting means for setting the measuring time on the 20 
basis of the radio communication system selected in the 
selecting means, and automatic gain control means for 
controlling the amplification factor in the receiving 
means on the basis of the in-reception electric field 
intensity measured in the measuring time set in the set- 25 
ting means. 

[0015] The measuring means measures the in- 
reception electric field intensities of signals transmitted 
from base stations in a first and a second telephone 
system different in communication system from each 30 
other. The measuring means measures the in-reception 
electric field intensity of the signal transmitted from the 
base station in the second telephone system by inter- 
rupting the data transmission and reception to and from 
the base station in the first telephone system for a pre- 35 
determined time. The measuring means measures the 
in-reception electric field intensity of the signal transmit- 
ted from the base station of the second telephone sys- 
tem when the line quality provided by the first telephone 
system is deteriorated. The measuring means meas- 40 
ures the in-reception electric field intensity of the signal 
transmitted from the base station of the second tele- 
phone system at a predetermined frequency. The auto- 
matic gain control means controls the amplification on 
the basis of the switching of communication channels. 45 
The radio communication set further comprises oscillat- 
ing means with the oscillation frequency thereof control- 
led on the basis of the a phase difference with respect 
to a reference signal, phase comparing means for 
obtaining the phase difference between a signal 50 
obtained by frequency dividing the output of the oscillat- 
ing means with a predetermined frequency division ratio 
and the reference signal, and frequency division ratio 
control means for controlling the frequency division ratio 
on the basis of the result of measurement in the meas- 55 
uring means, and the automatic gain control means 
controls the amplification factor on the basis of the fre- 
quency division ratio. The frequency division ratio con- 



trol means includes means for calculating the average 
of the result of measurement in the predetermined time, 
and frequency division setting means for setting the fre- 
quency division ratio on the basis of the calculated aver- 
age and a predetermined desired value. The desired 
value is determined on the basis of the slot length. 
[0016] According to still other aspect of the present 
invention, there is provided a radio communication set 
comprising receiving means for receiving radio signal, 
and automatic gain control means for controlling the 
amplification factor in the receiving means on the basis 
of in-reception electric field intensity of the received sig- 
nal in a predetermined time, the automatic gain control 
means including computing means for determining the 
in-reception electric field intensity by computing the two 
orthogonal components of the received signal, a first 
memory for successively storing computed in-reception 
electric field intensities, calculating means for calculat- 
ing an average of in-reception electric field intensity 
data read out from the first memory in every predeter- 
mined time, a second memory for storing at least the 
newest and the immediately preceding values of aver- 
age calculated in the calculating means, and gain con- 
trol means for controlling the amplification factor on the 
basis of the result of comparison of calculated values 
stored in the second memory. 

[0017] The second memory stores average values 
calculated in the calculating means as history, and the 
gain control means controls the amplification factor on 
the basis of the average value corresponding to a com- 
munication channel used before among the average 
values stored as history in the second memory. The 
radio communication set further comprises control 
means for detecting the communication channel on the 
basis of a frequency division ratio preset in a frequency 
divider in the receiving means and reading out the aver- 
age value corresponding to the detected communica- 
tion channel from the second memory. 
[0018] According to further aspect of the present 
invention, there is provided a radio communication sys- 
tem comprising a radio communication set on the basis 
of one of the above sets, and a base station for transmit- 
ting and receiving data to and from the radio communi- 
cation set, wherein the radio communication set 
includes means for notifying the measuring time of 
measurement in the measuring means to the base sta- 
tion, the base station holding a fixed communication 
level in the measuring time. 

[0019] According to still further aspect of the 
present invention, there is provided an automatic gain 
control method for a radio communication set compris- 
ing a receiving step of receiving radio signal, a measur- 
ing step of measuring in-reception electric field intensity 
in a predetermined measuring time, a selecting step of 
selecting a radio communication channel to be used on 
the basis of the in-reception electric field intensity 
measured in a predetermined measuring time, a setting 
step of setting the measuring time on the basis of the 
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radio communication step selected in the selecting step, 
and an automatic gain control step of controlling the 
amplification factor in the receiving step on the basis of 
the in-reception electric field intensity measured in the 
measuring time set in the setting step. 
[0020] In the measuring step in-reception electric 
field intensities of signal transmitted from base stations 
in a first and a second telephone system different in 
communication system from each other are measured. 
In the measuring step the in-reception electric field 
intensity of the signal transmitted from the base station 
in the second telephone system is measured by inter- 
rupting data transmission and reception to and from the 
base station in the first telephone system for a predeter- 
mined time. In the measuring step the in-reception elec- 
tric field intensity of the signal transmitted from the base 
station of the second telephone system is measured 
when the line quality provided by the first telephone sys- 
tem is deteriorated. In the measuring step the in-recep- 
tion electric field intensity of the signal transmitted from 
the base station in the second telephone system is 
measured at a predetermined frequency. In the auto- 
matic gain control step the amplification is controlled in 
response to communication channel switching. 
[0021] According to other aspect of the present 
invention, there is provided an automatic gain control 
method for a radio communication set, which comprises 
receiving means for receiving radio signal, and auto- 
matic gain control means for controlling -the amplifica- 
tion factor in the receiving means on the basis of the in- 
reception electric field intensity of the received signal in 
a predetermined time, the method comprising a step of 
determining the in-reception electric field intensity by 
computing two orthogonal components of the received 
signal, a step of successively storing computed in- 
reception electric field intensities in a first memory, a 
step of calculating the average of stored in-reception 
electric field intensities read out very predetermined 
time, a step of storing the newest and the immediately 
preceding calculated average values, and a step of con- 
trolling the amplification factor on the basis of the result 
of comparison of stored average values. 
[0022] The calculated average values are stored as 
history in the second memory, and the amplification fac- 
tor is controlled on the basis of the average correspond- 
ing to a communication channel used before among the 
average values stored as history. The automatic gain 
control method further comprises a step of detecting the 
communication channel on the basis of a frequency 
division ratio preset in a frequency divider in the receiv- 
ing means and reading out the average value corre- 
sponding to the detected communication channel from 
the second memory, the amplification being controlled 
on the basis of the read-out average value. 
[0023] In summary, in a receiver according to the 
present invention, AGC for automatically and ade- 
quately controlling the amplification factor of receiving 
unit on the basis of in-reception electric field intensity, 



provides a function of permitting changing AGC param- 
eters, such as the time and cycle of in-reception electric 
field intensity measurement and also cycle of amplifica- 
tion factor control with feed-back of detected measure- 

5 ment time and cycle. 

[0024] As means for detecting the necessity of the 
AGC parameter switching, the AGC has a function of 
permitting the switching only when necessary. The AGC 
has a further function of permitting the setting of 

w required AGC accuracy after the switching has been 
executed. The AGC parameter switching is thus allowed 
in dependence on necessity in such cases as when it is 
necessary to maintain as good communication state as 
possible or when it is necessary to determine only 

15 rough in-reception electric field intensity level. 

[0025] As means for detecting the necessity of the 
AGC parameter switching, the AGC further has a func- 
tion of automatically detecting switching of communica- 
tion channels and the frequency of the new 

20 communication channel and also a function of changing 
the time of control on the basis of the result of detection. 
Still further, the AGC has a function of storing AGC 
parameters concerning the communication channel in 
use. When the detected new frequency is a communi- 

25 cation channel used before, the AGC provides a func- 
tion of using preliminarily stored AGC parameter values 
used as initial values. 

[0026] As a further function, when the new commu- 
nication channel has once been used before, the lapse 

30 of time since the time of the past use is detected, and 
when the communication channel is to be used a gain 
within a predetermined period of time since the time of 
the previous use, past AGC parameter values that have 
been stored are used as initial values. When the prede- 

35 termined period of time has already been elapsed, opti- 
mum AGC parameter values are detected again. 
[0027] Alternatively, instead of or in addition to the 
time lapse detection, system parameters concerning 
the new communication channel are preliminarily 

40 obtained, and AGC parameter initial values correspond- 
ing to the quality and status of the communication chan- 
nel are used. 

[0028] When channel switching is executed over to 
a communication channel under different communicat- 
es ing conditions, the above functions permit optimizing 
the initial value of the amplification factor of the received 
signal amplifier and the capacity of detecting and sup- 
plementing the receiving conditions in a necessary in a 
minimum necessary time and in a sufficient status. 
so [0029] Other objects and features will be clarified 
from the following description with reference to attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0030] 

Fig. 1 is a block diagram showing one embodiment 
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of the radioj communication set according to the 
present invention; 

Fig. 2 is a drawing representing a base station of 
GSM system and another base station of CDMA 
system; 5 
Fig. 3 is a jdrawing representing the in-reception 
electric fieldfintensity with lapse of time; 
Fig. 4 is a block diagram PLL including the fre- 
quency synthesizer IC 23 in Fig. 1; 
Fig. 5 is a jblock diagram PLL including the fre- 10 
quency synthesizer IC 24 in Fig. 1 ; 
Fig. 6 is an exemplified structure of the memory 32 
in Fig. 1; [ 

Fig. 7 is an exemplified structure of the memory 32 
by using registers; 15 
Fig. 8 is an exemplified structure of the memory 37 
in Fig. 1 ; f 

Fig. 9 is an example of the table in the gain control- 
ler sw'rtching! controller 36 in Fig.1; 
Fig. 10 is another example of the table in the gain 20 
controller switching controller 36 in Fig.1 ; 
Fig. 1 1 is an_ exemplified structure of radio commu- 
nication set without the frequency synthesizer 26; 
Fig. 12 is a flow chart of the automatic gain control 
method in the radio communication set; 25 
Fig. 13 is a flow chart of the automatic gain control 
method in thTe AGC unit in Fig. 1 ; and 
Fig. 14 shows a situation of data communication 
between a base station and a radio communication 
set. j; 30 

PREFERRED EMBODIMENTS OF THE INVENTION 

1 

t 

[0031 ] Preferred embodiments of the present inven- 
tion will now be ^escribed with reference to the draw- 35 
ings. 
[0032] 



Now, .a case when the radio communication 



set utilizes a plurality of different communication chan- 
nels is considered. As different communication channel 
may be considered those different in only the carrierfre- 40 
quency, in the received wave quality, for instance, in the 
case of differences of the position of the transmitting 
station side and propagation environment up to the 
radio communication set, or in the cases of communica- 
tion with other transmitting stations having different sig- 45 
nal formats or offdifferent modulating systems. Where it 
is able to communicate with other transmitting stations 
of different modulating systems, the following merit can 
be obtained. Even in a district where no transmitting sta- 
tion of a certain modulating system is installed, an so 
installed transmitting station, if any, of a different modu- 
lating system can be utilized for communication. In the 
following example, it is assumed that the signal format 
and the modulating system of a communication channel 
to be utilized are!; recognized from the carrier frequency 55 

thereof. H 

c 

[0033] A cas;e as shown in Fig. 2 will now be consid- 
ered, in which a base station of well-known GSM (global 



system mobile) system and another base station of 
well-known CDMA (code division multiple access) sys- 
tem are provided for data transmission and reception to 
and from one receiver (i.e., mobile set). The GSM sys- 
tem adopts TDMA (time division multiple access), that 
is, it uses channel on a time division basis, for prevent- 
ing radio interference with other channels. On the other 
hand, the CDMA system restores transmitted data by 
using highest correlation value codes, and naturally 
allows radio interference with other channels. The 
CDMA system is further different from the GSM system 
in that in this system the transmission power level is 
changed in a short cycle with changes in the distance 
from base station or the like, although a constant trans- 
mission power level is held in each slot. 
[0034] Therefore, the AGC circuit in the GSM sys- 
tem cannot be directly applied to the CDMA system. 
This will further be described with reference to Fig. 3. In 
the CDMA system, the in-reception electric field inten- 
sity is changed step-wise slot by slot with lapse of time, 
but the transmission power is held constant in one slot. 
The in-reception electric field intensity is thus changed 
step-wise slot by slot with time lapse. 
[0035] With step-wise transmission power level 
changes the level of transmitted and received signals to 
and from other receivers is changed. This gives rise to 
virtual noise changes. Although in the Figure the in- 
reception electric field intensity is not shown to be 
changed in each slot, actually it is changed slightly due 
to fading. 

[0036] In the CDMA system, therefore, it is neces- 
sary to hold only slight changes in the in-reception elec- 
tric field intensity constant with the AGC circuit. If the 
AGC circuit in the GSM system is directly applied to the 
CDMA system to this end, if functions to hold a constant 
level by suppressing not only the slight changes but also 
the overall changes inclusive of the step-wise change 
part of the in-reception electric field intensity. Such 
operation of the AGC circuit goes counter to the pur- 
pose of the CDMA system. For this reason, the AGC cir- 
cuit in the GSM system can not be applied to the CDMA 
system. 

[0037] To suppress the slight changes in the in- 
reception electric field intensity while leaving the step- 
wise change part thereof as such, it is necessary to 
operate the AGC circuit by appropriately changing an 
average time calculation period to be described later on 
the basis of the communication channel, on which to 
receive data. A radio communication set including such 
an AGC circuit will now be described with reference to 
Fig. 1. In the figures to be referred to hereinafter, like 
parts are designated by like reference numerals. 
[0038] Fig. 1 is a block diagram showing one 
embodiment of the radio communication set according 
to the present invention. Referring to the Figure, a band- 
pass filter 2 selectively passes only a predetermined 
band of wave received by an antenna 1 . An LNA (low 
noise amplifier) 2 amplifies the output of the band-pass 
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filter 2. An inter-stage filter 4 removes unnecessary har- 
monics in the amplified in-reception wave output of the 
LNA 3. A mixer 5 converts the output of the inter-stage 
filter 4 to an intermediate frequency signal by using a 
first local frequency fed out from a frequency synthe- 
sizer. Another inter-stage filter 6 removes unnecessary 
harmonics and also image wave, etc. from the output of 
the mixer 5. A gain control amplifier 7 amplifies the out- 
put of the inter-stage filter 6, and feeds its output to 
orthogonal demodulators 8-1 and 8-2. 
[0039] The orthogonal amplifiers 8-1 and 8-2 multi- 
ply the received signal output of the gain control ampli- 
fier 7 by respective local frequencies, one being a first 
local frequency identical with the intermediate fre- 
quency and the other being a second local frequency 
obtained from a 90-degree phase shifter 11, which 
phase shifts the first local frequency by 90 degrees. 
Thus, two orthogonal base-band components of 
received signal are extracted. 

[0040] Low-pass filters 9-1 and 9-1 remove har- 
monics and shape waveform of the two extracted 
orthogonal components of received signal, respectively. 
A/D converters 10-1 and 10-2 convert the outputs of the 
low-pass filters 9-1 and 9-2 to sampled and quantized 
digital modulation components. A digital demodulator 
13 executes a digital demodulating process on the dig- 
ital modulation component outputs of the low-pass fil- 
ters 9-1 and 9-2 to reproduce data, voice, etc. 
[0041] The first and second local frequencies are 
generated by PLLs, which are constituted by VCOs 
(voltage-controlled oscillators) 21 and 22, and fre- 
quency synthesizer ICs 23 and 24, respectively, 
together with a TCXO (temperature-controlled crystal 

oscillator) 20 as reference frequency oscillator. 

[0042] 2-£A s shown in Fig. 4, the frequency synthe- 
sizer IC 23 : i ncludes a variable frequency divider 231 for 
if req uency ' dividing the output of the VCO 21 , a fixed fre- 
-quenGy-Svlder 233 for frequency dividing the output of 
the TCXO z5, and a phase comparator 232 for phase 
compariq§ihe two frequency divider outputs. The oscil- 
lation-frequency of the VCO 21 is controlled on the basis 
of the phase comparison result. This PLL is a stable fre- 
quency source, which feeds out the output to the mixer 
5. 

[0043] As shown in Fig. 5, the frequency synthe- 
sizer IC 24 includes a fixed frequency divider 241 for fre- 
quency dividing the output of the VCO 22, and a phase 
comparator 242 for phase comparing the outputs of the 
fixed frequency divider 241 and the TCXO 25. The oscil- 
lation frequency of the VCO 22 is controlled on the basis 
of the phase comparison result. This PLL is again a sta- 
ble frequency source, which feeds out the output to the 
orthogonal demodulator 8-1 and also via the phase 
shifter 1 1 to the orthogonal demodulator 8-1 . 
[0044] Referring back to Fig. 1, the gain control 
amplifier 7 has its amplification factor controlled on the 
basis of a control voltage signal. Specifically, the ampli- 
fier 7 functions such that its amplification factor is con- 



trolled on the basis of the in-reception electric field 
intensity (or amplitude) such the level of inputs to the 
succeeding stage A/D converters 10-1 and 10-2 is 
always in an adequate range. 
5 [0045] An AGC unit 30 generates a control signal 
fed out to the gain control amplifier 7 on the basis of the 
outputs of the A/D converters 10-1 and 10-2, i.e., the 
two orthogonal digital modulation components of 
received signal. The unit 30 includes a digital opera- 
te tional circuit 31 , a memory 32, a control gain calculator 
33, a gain controller 34, a D/A converter 35, a gain con- 
troller switching controller 36 and a memory 37. 
[0046] The digital operational circuit 31 has an 
adder and a multiplier, and it obtains the arithmetic or 
15 geometric mean of the two orthogonal digital modula- 
tion component outputs of the A/D converters 10-1 and 
1 0-2. The circuit 31 feeds out the mean thus obtained to 
the memory 32. Thus, instantaneous reception ampli- 
tude can be obtained. 
20 [0047] The memory 32 successively accumulates 
instantaneous amplitude data inputted from the digital 
operational circuit 31. The control gain calculator 33 
derives the variation history of the reception amplitude 
data accumulated in the memory 32 at a certain time 
25 interval, and obtains the average in each such interval. 
[0048] Assuming that the A/D converters 10-1 and 
10-2 each have eight bits and execute over-sampling at 
16.364 MHz, i.e., four times the chip rate of 4.096 MHz, 
8-bit data in a range of "OOh" (h indicating hexadecimal 
30 number, the indication being the same hereinafter) to 
"FFh" are inputted to the demodulator 13 and the oper- 
ational circuit 41 at a rate of 16.384 HMz. The data pro- 
vided each time from the A/D converters 10-1 and 10-2 
are proportional to the in-reception electric field inten- 
ds sity, and are w 00h" when no received signal input pre- 
vails and "FFh" when the received signal input level is 
so high as to lead to saturation of the A/D converters 
(i.e., higher than the maximum level permitting A/D con- 
version). 

40 [0049] Whenever the computational circuit 31 
receives 8-bit data from each of the two A/D converters 
10-1 and 10-2, it executes time average computation. 
For example, when data "OFh" is inputted from each of 
the two A/D converters, the average is "0Fh n . As shown 

45 in Fig. 6, 8-bit data in a range of w 00h" to "FFh" are 
stored in the memory 6. 

[0050] The time average computation will now be 
described. As described above, when the sampling fre- 
quency is 16.384 MHz, the data in the memory 32 rep- 

50 resents reception level in each cycle of 1/16.384 sec. 
Thus, by adding together values n times from the mem- 
ory 32 and dividing the sum by n, the average in-recep- 
tion in-reception electric field in a period of n x 16.384 
usee, is obtained. When executing this operation in the 

55 radio slot cycle of 0.625 msec, data corresponding in 
number to (0.625 msec.)/(1/1 6.384 u.sec.) = 10,240, 
taken out from the memory 32, are added together, and 
the sum is divided by 10,240. In this way, "average in- 
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reception electric field, intensity in a period of 0.625 
msec." can be obtained. The time interval of the time 
averaging is varied by varying the number n. 
[0051] The memory 32 can also be obtained by 
using a register for adding together n 8-bit data. In this 5 
case, the memory 32 is constituted by only a register of, 
for instance ten and several bits and a register for stor- 
ing the number n of data samples added together. 
[0052] For adding together, for instance, 10,240 
(213 214) 8-bit data, a data addition register having w 
twenty two bits at the most is necessary. Such a register 
is incremented by one as number of data samples 
added together whenever a data sample is inputted. 
Such a register is shown in Fig. 7. Denoting the number 
of data samples when data is read out from the register 15 
at a certain instant by x and the sum data by y, the aver- 
age reception level in the sampling cycle multiplied by x 
sec. can be obtained by calculating y/x. 
[0053] In either case, the control gain calculator 33 
provides the obtained time average reception level (i.e., 20 
8-bit data here). 

[0054] The gain controller 34 appropriately corrects 
the control gain by comparing the newest time average 
and the immediately preceding time average provided 
by the control gain calculator 33, and feeds the cor- 25 
rected control gain as control voltage signal via the D/A 
converter 35 back to the gain control amplifier 7. The 
newest and immediately preceding time averages that 
are referred to by the gain controller 34 are stored in the 
memory 37. 30 
[0055] Fig. 8 shows the two data that are stored in 
the memory 37. That is, the newest and the preceding 
time averages provided form the control gain computer 
33 are stored in the memory 37. The two time averages 
are both 8-bit data. The gain controller 34 reads out 35 
these data stored in the memory 37. The gain control 
switching controller 36 provides addresses when read- 
ing out the data. 

[0056] The gain controller 34 can detect a change 
in the reception level in the time averaging period of 40 
time for obtaining the time average by comparing the 
two data stored in the memory 37. By detecting this 
change, the gain controller 34 changes its output fed out 
to the D/A converter 35 in a direction of canceling the 
change. In this case, data about how much the output to 45 
the D/A converter 35 is to be changed in what coarse- 
ness with respect to the reception level change, is held 
in a table or the like. It is also possible to change the fol- 
low-up sensitivity of the AGC by changing the coarse- 
ness. 50 
[0057] In the memory 37, the various different kinds 
of data described above are stored in separate areas. It 
is possible to use exclusive memories for the different 
kinds of data. However, preparation of the separate 
memories are physically undesired from the standpoint 55 
of reducing the size of the set casing. Physically, divid- 
ing one memory into blocks for the individual kinds of 
data to be stored therein has an effect of assisting the 



set casing size reduction. 

[0058] The cycle in which the control gain computer 
33 takes out the change history of the reception ampli- 
tudes accumulated in their memory 32, corresponds to 
the time length of averaging of the received signal. The 
shorter the cycle, the AGC response is quicker. If the 
cycle is excessively short, however, short-time level 
changes such as fading may be sensitively responded 
to result in failure of correct demodulation. Particularly, 
where such a modulating system that a modulating sig- 
nal component may be contained in the amplitude is 
used, the modulating signal data may be distorted. 
[0059] Conversely, if the averaging time period is 
excessively long, although the robustness to fading or 
like instantaneous changes can be ensured, graduate 
reception level changes accompanying the movement 
of the mobile transmitter/receiver set can not be fol- 
lowed up. In such a case, the signals inputted to the A/D 
converters 1 0-1 and 1 0-2 may become excessively high 
or be saturated, or they may become excessively low. In 
such case, quantization noise may be increased such 
that it can no longer ignored relative to the received sig- 
nal, thus resulting in signal quality deterioration. To pre- 
vent such received signal quality deterioration, the 
control gain computer 33 should always compute the 
time average in an appropriate cycle. 
[0060] Referring back again to Fig. 1 , the construc- 
tion of this mobile transmitter/receiver set will be 
described in greater details. A CPU 40 feeds out fre- 
quency setting data to a synthesizer frequency setter 
26. The frequency setting data is a digital signal con- 
taining the output frequency value and frequency divi- 
sion ratio. 

[0061] The synthesizer frequency setter 26 specifi- 
cally is a register for presetting and holding the fre- 
quency setting data. The frequency division ratio of the 
frequency setting data present in the setter 26 is input- 
ted to the frequency synthesizer IC 22. The setter 26 
thus determines the output frequency of the VCO 21 . In 
this embodiment, the signal format and the demodulat- 
ing system of the communication channel for receiving 
data thereon are recognized from the carrier frequency 
on the communication channel in use. 
[0062] The gain controller switching controller 36 
monitors the frequency division ratio of the frequency 
setting data fed out from the synthesizer frequency set- 
ter 26 to the frequency synthesizer IC 23. From this fre- 
. quency division ratio, the controller 36 can detect the 
frequency and channel No. of the communication chan- 
nel in use. 

[0063] The gain controller switching controller 36 
has a memory table, in which adequate gain switching 
control parameters are stored for individual carrier fre- 
quencies capable of being used. This table will now be 
described with reference to Fig. 9. As shown in the Fig- 
ure, appropriate values frequency division ratio, channel 
No. reception amplitude averaging time are provided in 
the table. When the frequency division ratio and the 
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channel No. are determined, the appropriate value of 
the reception amplitude averaging time is determined. 
The appropriate value of the reception amplitude aver- 
aging time varies in dependence on whether CDMA 
system or GSM system is employed. 
[0064] The frequency division ratio is data which is 
preset in the frequency synthesizer IC 23 and is citing of 
binary data of values dependent on the specifications of 
the synthesizer. For example, assuming that the CDMA 
and GSM systems have channel Nos. 1 to 10 and 101 
to 200 and averaging times of 0.625 and 0.3125 msec, 
respectively, data as shown in Fig. 9 are held in the 
memory table in the gain controller switching controller 
36. 

[0065] It is also possible to store the averaging time 
in terms of the number of data samples added together 
as described above. In this case, as shown in Fig. 10, 
the numbers of data samples added together for the 
reception amplitude averaging are held for individual 
frequency division ratios and channel Nos. 
[0066] Using the table as described above, the gain 
controller switching controller 36 sets an appropriate in- 
reception amplitude averaging time for the control gain 
calculator 33 on the basis of a designated frequency 
division ratio and channel number obtained by monitor- 
ing frequency setting data input to the frequency syn- 
thesizer iC 23. Instead of using the table, it is possible, 
as sown in Fig. 1 1 , the CPU 40 may directly set the time 
in the frequency synthesizer IC 23 and the gain control- 
ler switching controller 36. In this case, the synthesizer 
frequency setter 26 is unnecessary, and it is possible to 
further reduce the set casing size. 
[0067] At the same time, the gain controller 34 
reads out the time average data from the memory 37 at 
timings based on an appropriate (i.e., desired) gain con- 
troller switching frequency. Thus, the gain controller 33 
can transfer the calculation result via the memory 37 to 
the gain controller 34. The appropriate, i.e., desired, 
gain controller switching frequency is determined on the 
basis of the slot length. It is possible that the gain con- 
troller switching controller 36 reads out the time average 
data from the memory 37. 

[0068] In the radio communication set as described 
above, the following automatic gain control method is 
realized. First, the in-reception electric field intensity is 
measured in a predetermined measuring time. The 
radio communication system to be utilized is selected 
on the basis of the measured in-reception electric field 
intensity. The measuring time is preset on the basis of 
the selected radio communication system. Then, the 
amplification factor is controlled on the basis of the in- 
reception electric field intensity measured in the preset 
measuring time. This automatic gain control method will 
be described in further detail with reference to the flow 
chart of Fig. 12. Referring to the Figure, radio signal is 
received in the radio communication set (in step S121), 
and the in-reception electric field intensity in the prede- 
termined measuring time is measured (step S122). 



[0069] According to the measured in-reception 
electric field intensity the radio communication system 
to be utilized is selected (step S123). The measuring 
time is preset on the basis of the selected radio commu- 
5 nication system (step S124). The amplification factor is 
controlled on the basis of the measured in-reception 
electric field intensity in the preset measuring time (step 
S125). 

[0070] In this automatic gain control, the electric 

w intensities of signals transmitted from the base stations 
in the two telephone systems different in communication 
system from each other by interrupting the data trans- 
mission and reception. However, the interruption time 
may be very short. The in-reception electric field inten- 

15 sity measurement may be done when the line quality 
provided by the telephone system is deteriorated or at a 
predetermined frequency. The amplification factor con- 
trol may be done in response to the communication 
channel switching. 

20 [0071] In the AGC unit 30 shown in Fig. 1 , an auto- 
matic gain control method as shown in Fig. 13 is real- 
ized. Specifically, in this method the in-reception electric 
field intensity is first obtained by computing the two 
orthogonal components of the received signal (step 

25 S131). The obtained in-reception electric field intensity 
values are successively stored in the memory 32 (step 

5132) . The average of in-reception electric field inten- 
sity data read out in every preset time is calculated (step 

5133) . 

30 [0072] Then, the newest and the immediately pre- 
ceding calculated average values are stored in the 
memory 37 (step S134). The amplification factor is con- 
trolled on the basis of the result of comparison of the 
stored calculated average values (step S135). 

35 [0073] In the above automatic gain control, it is also 
possible to store the calculated average values as his- 
tory in the memory 37 and control the amplification fac- 
tor on the basis of the average corresponding to 
communication channel used before among the aver- 

40 age values stored as history. It is further possible to 
detect the communication channel on the basis of the 
frequency division ratio preset in the frequency divider, 
detect the communication channel on the basis of the 
frequency division ratio preset in the frequency divider 

45 and control the amplification factor on the basis of the 
read-out average. 

[0074] As shown above, in the instant radio commu- 
nication set stable AGC operation is done on the basis 
of the average in an appropriate time while communica- 

so tion is made by using a certain communication channel. 
When the communication channel in use is to be 
switched over to a different communication channel, 
data of the new communication channel may be prelim- 
inarily stored or recognized. By so doing, it is possible to 

55 immediately correct the AGC state to the optimum one. 
[0075] In a radio communication system, in which 
survey of the in-reception electric field intensity levels of 
the other communication channel than that in use dur- 
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ing communication to cause communication channel 
switching when an available communication channel 
providing a more sufficient in-reception electric field 
intensity level is found, the survey should be done in as 
short time as possible, although the necessary in- 5 
reception electric field intensity measurement accuracy 
is not so high. This is so because the survey of the other 
channels dictates tentative interruption of the communi- 
cation on the prevailing communication channel, result- 
ing in communication efficiency reduction. In such a w 
case, by organizing a radio communication system by 
using the receiver on the basis of the present invention 
it is possible to obtain fast AGC state control with a min- 
imum necessary accuracy. 

[0076] In this case, the timing of surveying the other 15 
channels is determined as follows. For example, the in- 
reception electric field intensity measurement concern- 
ing the other channels is caused when the in-reception 
electric field intensity level of the communication chan- 
nel in use becomes lower than a predetermined thresh- 20 
old level or when the frame error rate exceeds a 
predetermined threshold rate. The channel switching is 
caused by reading out the results of measurements 
(i.e., in-reception electric field intensity level data) writ- 
ten in the memory 32 and providing an interruption to 25 
the CPU 40 in accordance with the result of comparison 
of the read -out data with a predetermined threshold. In 
this way, the prevailing communication channel can be 
switched over to a different channel before line quality 
deterioration. 30 
[0077] Alternatively, the in-reception electric field 
intensity levels may be measured upon each lapse of a 
predetermined time provided by a timer independently 
of the in-reception electric field intensity level of the 
communication channel in use. In this case, switching 35 
over to a better quality line than the prevailing one is 
obtainable. The CPU 40 determines these measure- 
ment timings. It is of course possible to adopt combined 
use of the above system having resort to the in-recep- 
tion electric field -intensity for judgment and the system 40 
using the timer. 

[0078] The radio communication set is adapted to 
notify the period of time of in-reception electric field 
intensity measurement to the base station, and the base 
station is not allowed to change the transmission power 45 
level during that measurement time. This is so because 
with a transmission power level change the correct 
result of measurement can not be obtained. 
[0079] As shown in Fig. 1 4, a situation of data com- 
munication between a base station 140 and a radio so 
communication set 141 will now be considered. In this 
case, a transmitting unit 141a in the set 141 notifies 
data concerning the period of time of measurement of 
in-reception electric field intensity in a receiving unit 
1 41 b to a receiving unit 1 41 b in the station 1 40. Receiv- ss 
ing the notification, the station 140 can know the time of 
measurement in the receiving unit 141b in the set 141. 
The transmitting unit 141a in the base station 140 exe- 



cutes control to hold its in-transmission power level con- 
stant during the time of measurement. 
[0080] Furthermore, when the channel No. of the 
communication channel in use is detected, the gain 
controller switching controller 36 and the gain controller 
34 may retrieve the communication channel use history 
data stored in the memory 37. This is done so for set- 
ting, at the instant of detection of the fact that the pre- 
vailing communication channel has also been used 
before, the gain control data at that instant in the gain 
controller 34. By so doing, it is possible to set most reli- 
able initial value data and obtain quick converging of the 
AGC loop. The communication channel use history is 
constituted by channel No. of channel having been used 
and data concerning the time of use, etc. 
[0081] As has been described in the foregoing, on 
the basis of the present invention when communication 
is being made by using a certain communication chan- 
nel, stable AGC operation is executed on the basis of 
average data in an appropriate time. Also, when switch- 
ing over to a different channel for communication, the 
AGC state can be immediately corrected to the optimum 
stage by preliminarily storing and recognizing data of 
the new communication channel. 
[0082] Furthermore, by switching AGC data averag- 
ing time upon automatic detection of the execution of 
monitoring of the other channels, it is possible to readily 
realize the automatic switching of the AGC data averag- 
ing time without complicated control. Moreover, by using 
a frequency synthesizer control signal or a voltage con- 
trol transmitter control signal for detecting the start of 
operation of monitoring the other channels, it is possible 
to realize appropriate AGC without substantial addition 
to or alteration of the prior art AGC system construction. 
[0083] Changes in construction will occur to those 
skilled in the art and various apparently different modifi- 
cations and embodiments may be made without depart- 
ing from the scope of the present invention. The matter 
set forth in the foregoing description and accompanying 
drawings is offered by way of illustration only. It is there- 
fore intended that the foregoing description be regarded 
as illustrative rather than limiting. 

Claims 

1. A radio communication set comprising measuring 
means for measuring in-reception electric field 
intensity of signals transmitted from base stations 
of a first and a second telephone system different in 
communication system from each other, data trans- 
mission and reception being made between the 
radio communication set and the base station of 
either the first or second telephone system selected 
on the basis of the result of measurement in the 
measuring means. 

2. A radio communication set comprising measuring 
means for .measuring in-reception electric field 
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intensity of signals transmitted from base stations 
of a first and a second telephone system different in 
communication system from each other, data trans- 
mission and reception being made between the 
radio communication set and the base station of 
either the first or second telephone system selected 
on the basis of the result of measurement in the 
measuring means, and the first telephone system 
being based on CDMA system, and the second tel- 
ephone system being based on a system different 
from the CDMA system. 

3. The radio communication system according to 
claim 2, wherein the telephone system different 
from the CDMA system is based on TDMA system. 

4. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 
for measuring in-reception electric field intensity in 
a predetermined measuring time, and automatic 
gain control means for controlling the amplification 
factor of the receiving means on the basis of the in- 
reception electric field intensity measured in the 
measuring means. 

5. The radio communication set according to claim 4, 
which further comprises switching means for 
switching the communication channel in use on the 
basis of the in-reception electric field intensity 
measured in the measuring means, the measuring 
time being set on the basis of the communication 
channel selected by switching in the switching 
means. 

6. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 
for measuring in-reception electric field intensity in 
a predetermined measuring time, and automatic 
gain control means for controlling the amplification 
factor of the receiving means on the basis of the in- 
reception electric field intensity measured in the 
measuring means, the in-reception electric field 
intensity measured in the measuring means being 
an average of a plurality of in-reception electric field 
intensity values obtained in the measuring time. 

7. The radio communication set according to claim 4, 
wherein at least one of a plurality of radio communi- 
cation systems is selected on the basis of the in- 
reception electric field intensity measured in the 
measuring means. 

8. The radio communication set according to claim 7, 
wherein the measuring time is set on the basis of 
the selected one of the plurality of radio communi- 
cation systems. 

9. The radio communication set according to claim 6, 



11. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 
for measuring in-reception electric field intensity in 
a predetermined measuring time, selecting means 
for selecting a radio communication system to be 
used on the basis of the in-reception electric field 
intensity measured in the measuring means, setting 
means for setting the measuring time on the basis 
of the radio communication system selected in the 
selecting means, and automatic gain control means 
for controlling the amplification factor in the receiv- 
ing means on the basis of the in-reception electric 
field intensity measured in the measuring time set 
in the setting means, the measuring means meas- 
uring the in-reception electric field intensities of sig- 
nals transmitted from base stations in a first and a 
second telephone system different in communica- 
tion system from each other. 

12. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 
for measuring in-reception electric field intensity in 
a predetermined measuring time, selecting means 
for selecting a radio communication system to be 
used on the basis of the in-reception electric field 
intensity measured in the measuring means, setting 
means for setting the measuring time on the basis 
of the radio communication system selected in the 
selecting means, and automatic gain control means 
for controlling the amplification factor in the receiv- 
ing means on the basis of the in-reception electric 
field intensity measured in the measuring time set 
in the setting means, the measuring means meas- 
uring the in-reception electric field intensities of sig- 
nals transmitted from base stations in a first and a 
second telephone system different in communica- 
tion system from each other and measuring the in- 
reception electric field intensity of the signal trans- 
mitted from the base station in the second tele- 



wherem the predetermined number is set on the 
basis of the selected one of the plurality of radio 
communication systems. 

5 10. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 
for measuring in-reception electric field intensity in 
a predetermined measuring time, selecting means 
for selecting a radio communication system to be 

10 used on the basis of the in-reception electric field 
intensity measured in the measuring means, setting 
means for setting the measuring time on the basis 
of the radio communication system selected in the 
selecting means, and automatic gain control means 

15 for controlling the amplification factor in the receiv- 
ing means on the basis of the in-reception electric 
field intensity measured in the measuring time set 
in the setting means. 
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phone system by interrupting the data transmission 
and reception to and from the base station in the 
first telephone system for a predetermined time. 

13. The radio communication set according to claim 12, s 
wherein the measuring means measures the in- 
reception electric field intensity of the signal trans- 
mitted from the base station of the second tele- 

• phone system when the line quality provided by the 
first telephone system is deteriorated. 10 

14. The radio communication set according to claim 12, 
wherein the measuring means measures the in- 
reception electric field intensity of the signal trans- 
mitted from the base station of the second tele- 75 
phone system at a predetermined frequency. 

15. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 

for measuring in-reception electric field intensity in 20 
a predetermined measuring time, selecting means 
for selecting a radio communication system to be 
used on the basis of the in-reception electric field 
intensity measured in the measuring means, setting 
means for setting the measuring time on the basis 25 
of the radio communication system selected in the 
selecting means, and automatic gain control means 
for controlling the amplification factor in the receiv- 
ing means on the basis of the in-reception electric 
field intensity measured in the measuring time set 30 
in the setting means, the automatic gain control 
means controlling the amplification on the basis of 
the switching of communication channels. 

16. A radio communication set comprising receiving 35 
means for receiving radio signal, measuring means 

for measuring in-reception electric field intensity in 
a predetermined measuring time, selecting means 
for selecting a radio communication system to be 
used on the basis of the in-reception electric field 40 
intensity measured in the measuring means, setting 
means for setting the measuring time on the basis 
of the radio communication system selected in the 
selecting means, automatic gain control means for 
controlling the amplification factor in the receiving 45 
means on the basis of the in-reception electric field 
intensity measured in the measuring time set in the 
setting means, and oscillating means with the oscil- 
lation frequency thereof controlled on the basis of 
the a phase difference with respect to a reference so 
signal, phase comparing means for obtaining the 
phase difference between a signal obtained by fre- 
quency dividing the output of the oscillating means 
with a predetermined frequency division ratio and 
the reference signal, and frequency division ratio 55 
control means for controlling the frequency division 
ratio on the basis of the result of measurement in 
the measuring means, and the automatic gain con- 



trol means controls the amplification factor on the 
basis of the frequency division ratio, the automatic 
gain control means controlling the amplification on 
the basis of the switching of communication chan- 
nels. 

17. A radio communication set comprising receiving 
means for receiving radio signal, measuring means 
for measuring in-reception electric field intensity in 
a predetermined measuring time, selecting means 
for selecting a radio communication system to be 
used on the basis of the in-reception electric field 
intensity measured in the measuring means, setting 
means for setting the measuring time on the basis 
of the radio communication system selected in the 
selecting means, automatic gain control means for 
controlling the amplification factor in the receiving 
means on the basis of the in-reception electric field 
intensity measured in the measuring time set in the 
setting means, and oscillating means with the oscil- 
lation frequency thereof controlled on the basis of 
the a phase difference with respect to a reference 
signal, phase comparing means for obtaining the 
phase difference between a signal obtained by fre- 
quency dividing the output of the oscillating means 
with a predetermined frequency division ratio and 
the reference signal, and frequency division ratio 
control means for controlling the frequency division 
ratio on the basis of the result of measurement in 
the measuring means, and the automatic gain con- 
trol means controls the amplification factor on the 
basis of the frequency division ratio, the automatic 
gain control means controlling the amplification on 
the basis of the switching of communication chan- 
nels and the frequency division ratio control means 
including means for calculating the average of the 
result of measurement in the predetermined time, 
and frequency division setting means for setting the 
frequency division ratio on the basis of the calcu- 
lated average and a predetermined desired value. 

18. The radio communication set according to claim 1 7, 
wherein the desired value is determined on the 
basis of the slot length. 

19. A radio communication set comprising receiving 
means for receiving radio signal, and automatic 
gain control means for controlling the amplification 
factor in the receiving means on the basis of in- 
reception electric field intensity of the received sig- 
nal in a predetermined time, the automatic gain 
control means including computing means for 
determining the in-reception electric field intensity 
by computing the two orthogonal components of 
the received signal, a first memory for successively 
storing computed in-reception electric field intensi- 
ties, calculating means for calculating an average of 
in-reception electric field intensity data read out 
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from the first memory in every predetermined time, 
a second memory for storing at least the newest 
and the immediately preceding values of average 
calculated in the calculating means, and gain con- 
trol means for controlling the amplification factor on 5 
the basis of the result of comparison of calculated 
values stored in the second memory. 

20. The radio communication set according to claim 1 9, 
wherein the second memory stores average values 10 
calculated in the calculating means as history, and 

the gain control means controls the amplification 
factor on the basis of the average value corre- 
sponding to a communication channel used before 
among the average values stored as history in the is 
second memory. 

21. The radio communication set according to claim 1 9, 
which further comprises control means for detect- 
ing the communication channel on the basis of a 20 
frequency division ratio preset in a frequency 
divider in the receiving means and reading out the 
average value corresponding to the detected com- 
munication channel from the second memory. 

25 

22. A radio communication system comprising a radio 
communication set on the basis of one of claims 1 
to 21, and a base station for transmitting and 
receiving data to and from the radio communication 
set, wherein the radio communication set includes 30 
means for notifying the measuring time of measure- 
ment in the measuring means to the base station, 

the base station holding a fixed communication 
level in the measuring time. 

35 

23. An automatic gain control method for a radio, com- 
munication set comprising a receiving step of 
receiving radio signal, a measuring step of measur- 
ing in-reception electric field intensity in a predeter- 
mined measuring time, a selecting step of selecting 40 
a radio communication channel to be used on the 
basis of the in-reception electric field intensity 
measured in a predetermined measuring time, a 
setting step of setting the measuring time on the 
basis of the radio communication step selected in 45 
the selecting step, and an automatic gain control 
step of controlling the amplification factor in the 
receiving step on the basis of the in-reception elec- 
tric field intensity measured in the measuring time 

set in the setting step. so 

24. The automatic gain control method according to 
claim 23, wherein in the measuring step in-recep- 
tion electric field intensities of signal transmitted 
from base stations in a first and a second telephone 55 
system different in communication system from 
each other are measured. 



25. The automatic gain control method according to 
claim 23, wherein in the measuring step the in- 
reception electric field intensity of the signal trans- 
mitted from the base station in the second tele- 
phone system is measured by interrupting data 
transmission and reception to and from the base 
station in the first telephone system for a predeter- 
mined time. 

26. The automatic gain control method according to 
claim 23, wherein in the measuring step the in- 
reception electric field intensity of the signal trans- 
mitted from the base station of the second tele- 
phone system is measured when the line quality 
provided by the first telephone system is deterio- 
rated. 

27. The automatic gain control method according to 
claim 23, wherein in the measuring step the in- 
reception electric field intensity of the signal trans- 
mitted from the base station in the second tele- 
phone system is measured at a predetermined 
frequency. 

28. The automatic gain control method according to 
claim 23, wherein in the automatic gain control step 
the amplification is controlled in response to com- 
munication channel switching. 

29. An automatic gain control method for a radio com- 
munication set, which comprises receiving means 
for receiving radio signal, and automatic gain con- 
trol means for controlling the amplification factor in 
the receiving means on the basis of the in-reception 
electric field intensity of the received signal in a pre- 
determined time, the method comprising a step of 
determining the in-reception electric field intensity 
by computing two orthogonal components of the 
received signal, a step of successively storing com- 
puted in-reception electric field intensities in a first 
memory, a step of calculating the average of stored 
in-reception electric field intensities read out very 
predetermined time, a step of storing the newest 
and the immediately preceding calculated average 
values, and a step of controlling the amplification 
factor on the basis of the result of comparison of 
stored average values. 

30. The automatic gain control method according to 
claim 29, wherein the calculated average values 
are stored as history in the second memory, and 
the amplification factor is controlled on the basis of 
the average corresponding to a communication 
channel used before among the average values 
stored as history. 

31. The automatic gain control method according to 
claim 29, which further comprises a step of detect- 
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ing the communication channel on the basis of a 
frequency division ratio preset in a frequency 
divider in the receiving means and reading out the 
average value corresponding to the detected com- 
munication channel from the second memory, the. 5 
amplification being controlled on the basis of the 
read-out average value. 
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